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Abstract 

Mahabharata contains references to several eclipses and planetary positions. Whether or 
not these textual statements represent real historical observations made by our ancients is 
of considerable scientific interest. It is unlikely that later reciters and copyists of the epic 
would have tampered with descriptions of natural phenomena like eclipses, even though 
transcription and transmission errors cannot be ruled out. Scientific investigation and 
dating of such celestial observations may also help in resolving some issues connected 
with the historicity of Mahabharata. Planetarium softwares are powerful tools for 
computer investigation of thousands of possibilities and for sifting through obscure texts 
on celestial events. Such an exercise in archaeo-astronomy leads us to the conclusion 
that the eclipses and planetary observations of Mahabharata belong to the period 
1493BC-1443BC of Indian history. 

Introduction 

The great epic Mahabharata (MB for short) is believed to be historical by a vast majority 
of people in India. Tradition attributes the authorship of the epic with a hundred 
thousand verses to Krsna Dvaipayana, popularly known as Veda-vyasa. However there 
are sufficient reasons to believe that the epic grew to its present fonn from a smaller epic 
called Bharata, which in turn developed out of the poem Jaya with only 8800 verses. It is 
not clear when for the first time the text of the epic was written down in script fonn. 
However it is known that the acclaimed poet, Bhasa ( circa 2nd cent. BC) wrote six 
dramas 1 inspired by MB. Thus, the nucleus of MB should belong to an ancient period of 
Indian history carried up to a point in time through oral traditions. Such traditions had 
regional differences leading to further variations. Superposed on such oral versions 
arose, at later times, inconsistencies and errors in writing and copying. Some of these 
might have been intentionally done to highlight particular religious beliefs. However, not 
withstanding such difficulties, it is expected that descriptions of natural phenomenon 
such as an evening sky or a flood or an earthquake would not have been distorted 
intentionally. Similar would be the case, after due allowances are made for a poetic 
language, with planetary positions and observation of eclipses. MB contains descriptions 
of several celestial phenomena as the story unfolds. It would be interesting to verify 
whether these descriptions are internally consistent or not. A fair degree of consistency, 
among the various statements available in the text, is a prerequisite for them to be treated 
as real observations, worthy of being taken as historical facts. As far as celestial 
observations are concerned, the test for consistency would mean arriving at one or more 
possible past dates, for the events, by back calculations. Since this would be a scientific 
and hence a less controversial approach to date MB, several persons have searched for 
astronomical references in the text. The major limitation of past studies has been that 


1 Superscripts and numbers in parentheses refer to notes and references at the end of the text. 


1 



they do not show how to reconcile inconsistencies such as s anaiscara (Saturn) being said 
to be with star Rohini (Aldebaran) as well as being near star Visakha (a-Librae) as stated 
in the bhipna parvan of the epic. Dikshit in his famous work on History of Indian 
Astronomy (1896) first noticed such inconsistencies. This motion of Saturn in the span 
of a few days or weeks is impossible. Perhaps, this has lead some persons to discard all 
astronomical information available in the MB text as unreliable. An excellent discussion 
on the historicity of MB including differing views based on astronomical calculations is 
available in a book edited by Gupta and Ramachandran (1976). This book is available in 
full at the web site (http://abob.libs.uga.edu/bobk/maha/) . Difficulties involved in 
understanding the archaic text has lead some scholars to take the easy approach of 
interpreting a few simple statements to propose dates, thousands of years apart. In the 
absence of computers for back calculations, results found with one or two constraints are 
not reliable. The only rigorous study to investigate the planetary configurations and 
eclipses using modern astronomical almanacs and computers has been by Sharma (1986). 
He proposes that some of the inconsistencies encountered in the epic could be accounted 
for, if the conversation between Vyasa and Dhrtarastra in bhipna parvan is assumed to 
have taken place on different dates within the same year. His analysis leads to 1493 BC 
and 2109 BC as two possible years for the MB war. His study does not account for all the 
eclipses and planetary positions in the text. The present author (Iyengar 2003) 
investigated this issue afresh covering the period of 501BC-3000BC to see whether 
astronomical statements provided in the different parts {parvans) of the epic are 
compatible among themselves or not. In the present paper the anterior limit is extended to 
3250 BC to cover the traditional date of 3102 BC for the start of Kaliyuga. The study is 
based on interpreting the original Sanskrit text and extensive application of modern 
planetarium softwares. For this purpose, five different versions of the original epic have 
been consulted. The first is the edition of Bhandarkar Oriental Research Institute, Pune 
that is available on the web site (http://home.dongguk.edu/user/india/text/e-mbh.htm) . 
The second is the edition brought out by Puranam Hayagriva Sastri in Telugu script in 
1850-60 3 . The edition brought out by Gita Press of Gorakhpur, with the 17 th century 
commentary of Nilakantha also has been referred for planetary positions of bhipna 
par-van. The 19 th century line by line English translation of Kisari Mohan Ganguly 4 and 
Bharata-darsana, a Kannada version of the epic, by a team of scholars 3 have also been 
consulted. 

Approach of Study 

The procedure adopted for the present investigation may be described in five steps. 

i) Almanac related informations available in the text are briefly reviewed. The effort has 
been to highlight what is relevant in marking relative and hopefully absolute time frame 
of some important events. All the original Sanskrit text used is reproduced along with its 
brief meaning. Chapter and verse numbers refer to the second version of the text cited 
above. Differences between the various versions are discussed wherever necessary. 

ii) The long period of 3250 BC-501 BC is searched with the help of modern planetarium 
and eclipse softwares to prepare a candidate list of possible years for the war as per the 
most reliable part of the text in bhipna par-van. 
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iii) Dates compatible with the occurrence of an eclipse at Dvaraka in the 36 th year 
reckoned from the Great War are identified, as per the text in mausala parvan. 

iv) Possible solar eclipses 13-15 years prior to the one in the war year are found as per the 
text in sabha pan’an. 

v) All the above triplets of years are further matched with the most reliable planetary 
positions as per the text in udyoga parvan for further discussion and conclusions. 

Background Information 

At the very beginning in the second chapter of the first book, verse thirteen reads 

antare caiva sampaapte kali-dvaparayoh abhiit 
samanta-pancake yuddham kuru-pandava-senayoh (adi.p. 2.13) 

The war between the armies of Kurus and Pandavas took place at samanta pahcaka 
during the transition between kali-yuga and dvapara-yuga. 

In the absence of other independent statements within the text regarding the beginning of 
kali-yuga, the above verse is not of any help in fixing a date for the war. There are 
several references to tithi (moon’s phase) and nakqatra (star), which can fix a day or 
night within a given year. For example, when the young Pandavas were coaxed to go to 
Varanavata 

A§tame ahani rohvjyam prayata phalgunasya te (adi.p.145.34) 

They traveled on the eighth day of phdlguna month, under star rohini. 

The nakjatra was decided based on the position of moon, which is explicitly stated, as 
when Vyasa advises Yudhisthira regarding his marriage 

adya pau§yam yogam upaiti candramah (adi.p. 198.5) 

Today moon will attain the yoga of star pu^ya. 

Specific details are given some times, like when Bhima fights Jarasandha. It is said that 
the fight started on the first day of the kartika month and ended on the fourteenth day 
(, sab.p. 24.28-30). The months should have been lunar, ending with full moon. This is 
clear from the nomenclatures, ardha-masa and purna-masi for new-moon and full-moon 
respectively. Month names appear in several places, but year names are conspicuously 
absent like week names. When Vyasa visits Yudhisthira after the Rajasuya yaga, the king 
refers to three types of (terrestrial, atmospheric and celestial) bad signs ( utpata ) 
mentioned by Narada and asks whether the killing of Sisupala was one of them. Vyasa 
just says 

Trayodasa samdh rajan utpatanam phalam mahat (sab.p. 46.11) 
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Oh, king these bad omens bear fruit in thirteen years. 


It is not mentioned how the years were counted; except for a hint in sabha parvan (ch.75 
v.11-12) where vatsara, and parivatsara are also used in the sense of years. Later in a 
few places, samvatsara is also used. Hence, in all probability, the five-year cycle of 
Veddhga-jyotfa was in vogue and the Vaidika-savana year with 360 days was used for 
the civil calendar. This has been asserted to be so by the commentator Nilakantha, while 
accounting for the thirteen-year exile of Pandavas, when Arjuna reveals himself on the 
atjtami-tithi of a month surmised to be a$adha (yir.p. eh. 52) in the summer season. The 
seasons are mentioned indirectly, as in 

Tanyanikanyadrsyanta kunujam ugradhanvinam 

Samsarpante yada meghah gharmante mandamarutaih (vir.p. 56.1) 

The armies of the Kurus were seen between the end of summer and the beginning of the 
rainy season. 

Kaumude masi revatyam saradante himagame (udy.p. 82.7) 

Krpia set out on his mediation effort at the end of autumn with dew starting, in the month 
of kartika under star revati. 

Kr§na describes the onset of the cool season to Kama, as 

Saumyoyam vartate masah suprapah yavasendhanah 
Pakvo§adhi-vanasphitah phalavan alpamakfkah 
Ni§pahko rasavattoyo ndtyupia-sisirah sukhah 
Saptamacchapi divasat amavasya bhavi.yyati 

Sangramam yojayet tatra tamahuh sakradevatam (udy.p. 140.16-18) 

This month is mild, with easily procured cereals and fuel. Forests are with ripe fruits 
and medicinal plants and with not too many flies. Water is tasty without dirt. This season 
is not too hot but pleasan t. Seven th day from today is the new moon, important for god 
Indra. Let the battle be planned for that day. 


Eclipses 

Mahabharata proposes a rudimentary theory of eclipses. In bh fma parvan (12.40-12.47) 
before the start of the war, Sanjaya states that the diameter of Rahu is 12,000 yojanas, 
whereas the diameters of Moon and Sun are 11,000 and 10,000 yojanas respectively. The 
circumference of Rahu, Moon and Sun works out to be 36000, 33000 and 30000 yojanas 
respectively. Hence, being bigger, Rahu at appropriate times covers ( chadayati ) Moon 
and Sun. These statements are interesting in that a physical reason is given for eclipses 
instead of the usual mythological stories. This also provides the reason for referring 
Rahu as mahagraha, the big planet. 
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There are eight places in the text where solar eclipses (S.E.) are mentioned, but not all of 
them are credible as actual observations. Three eclipses are of prime importance in the 
story line of the epic. The first is in sab ha parvan after Pandavas are banished to the 
forest. In answer to a question on how Pandavas started their journey, Vidura gives a 
graphic description of the various events and incidentally mentions 

Anabhre vidyutascasan bhumisca samakampata 
Rahuragrasadadityam aparvani visampate (sab.p. 79.29) 

In the cloudless sky there were lightnings; the earth shook and Rahu caught the sun, but, 
not on the fifteenth day. 

Several portents are described in the text starting with the Rajasuya sacrifice and ending 
with the gambling episode. Hence the above eclipse might not have been exactly at the 
time of Pandavas leaving Hastinapura. Dhrtarastra confirms this eclipse much later as he 
broods over the sad happenings, in the last chapter of sabha parvan; 

Diva ulkah patantyasca rahuscarkam upagrasat 

Aparvatii mahaghoram prajanam sanjanayan bhayarn (sab.p.80.23) 

Meteorites are falling in daytime, and Rahu covered Sun on an odd day causing great 
fear among people. 

The place of observation of this eclipse was Hastinapura not far away from Kuruksetra. 
The second mention of a S.E is in udyoga parvan when Kama tells Krsna 

Somasya lak.pna vyavrttam arkam rahuh upai§yati (udy.p. 142.11) 

Brightness of Moon is covered up and Rahu is approaching Sun. 

This is not an observation of an eclipse but only an expectation. The alternate reading of 
this verse is similar, the last word being replaced by upaiti ca. The text is very clear that 
the conversation between Krsna and Kama (quoted previously, udy.p. 140.16-18) took 
place a week before a new moon. Hence the above cannot be a direct observation. This 
can at best be an observation before the month of kartika in the same year. This should be 
same as the solar eclipse of bhipnaparvan chapter 3 when Vyasa tells Dhrtarastra 

Abhikynam kampate bhumiti arkam rahuh tathagrasat (bhi.p. 3.11) 

The earth shakes often, similarly Rahu caught up Sun (often?). 

After three sentences, all versions refer to mahagraha, that is Rahu. 

Sen ay oh asivam ghoram kariyyati mahagrahah (bhi.p. 3.13) 
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Rahu does bad to both the armies. 


Thus some time before the war all versions indicate occurrence of a solar eclipse. But a 
difficulty arises due to the mention of another eclipse a few verses later in the same 
chapter. This is a solar eclipse stated along with a lunar eclipse in the same month as, 

Candra-surydvubhau grastau eka mdse trayodsim (bhi.p. 3.29) 

Moon and Sun were eclipsed in the same month at thirteen days (interval). 

This eclipse will be discussed in detail later in this study. An eclipse is alluded to in 
salya parvan, on the last day of the war, before the dual between Bhhna and Duryodhana. 
Among the several bad omens an eclipse finds mention as 

Rahusca agrasad adityam aparvarji visampate 

Cakampe ca mahakampam prithivi sa-vana-druma (sal.p. 56.10) 

Rahu caught up Sun at an odd time. The earth shook along with trees and forests. 

All the editions carry this verse. However this event is not credible as an eclipse. This 
follows from the previous statements in bhipna parvan, that the eighteen-day war started 
the day next to a kartika full moon. The final solar eclipse reliably cited is in mausala 
parvan, in the thirty-sixth year after the war; 

Caturdasipahcadasi krteyam rdhund punah 

Metre praptam sa-sat-trimsam var§amvai kesisudanah (mau.p. 2.19, 2.20) 

The fourteenth day has been made into the fifteenth again by Rahu. Krpra understood 
that the 36 th year (as said by Gandhari at the end of the MB war) had arrived. 

This eclipse is mentioned in all the editions of the text. Also this event finds prominent 
mention, in the Prabhasa Khanda of Skanda Purana, while describing the last days of 
Kr§na. In contrast with solar eclipses, mention of lunar eclipses is almost absent. In 
udyoga parvan, Kama during his conversation with Krsna mentions somasya lakpna 
vyavrttam, (udy.p. 141.10) meaning light of the moon is circumscribed. In bliipna parvan 
during his discourse Vyasa says 

Alak§yah prabhaya hinah paurtjamasihca kartikim 

Candro abhu.dagnivartj.ah padma-vartje nabhasthale (bhi.p. 2.23) 

This is a poetic reference to the kartika full moon becoming invisible and devoid of light, 
but turning fiery in the lotus coloured sky. It is not clear from the above descriptions 
whether an eclipse is meant, or just an optical anomaly. The only unambiguous lunar 
eclipse is the one associated with a solar eclipse in the same month, already mentioned 
above. 
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Planetary Positions 

Positions of planets are described in the text with reference to their nearness to fixed 
stars. Since these statements are needed for our later discussion here the text and a simple 
working translation, with a number, are provided. The first statement about planetary 
positions occurs in udyoga parvan, when Kama and Krsna are conversing. 

Prajapatyam hi nak§atram grahahslikpio mahadyutih 

sanaiscarah pidayati pidayan pratiinodhikam 

Krtva ca angarako vakram jyeythdyum madhusudana 

Anuradham prarthayate maitram samsamayanniva 

Nunam mahadbhayam kr.pia kuruijam samupasthitham 

Vise.^ena hi vdr.pieya citram pidayate grahah (udy.p. 142.8-142.10) 

Saturn is near star Rohini. Mars, having been retrograde, is requesting Anuradha (as if 
doubting the friendship) from Jyeytlia. There is a planet near Citra. (P-P-l) 

In bh fma parvan a series of planetary positions are given, some of which are apparently 
incompatible. In chapter 2, Vyasa in conversation with Dhrtarastra mentions, 

Rohinim pidayanneya sthito raja sanaiscarah (bhi.p.2.32) 

Saturn is staying near Rohiiji. (P-P-2) 

In the next chapter, again it is said, 

sveto grahah tatha citram samatikramya tfthati (bhi.p.3.11) 

A white planet resides, having crossed Citra. (p.p.3) 

These two are in confonnity with the earlier text (p.p.l) in udyoga parvan. However, 
after three lines not connected with planetary positions, Vyasa is supposed to say again, 

Maghdsvangdrako vakrah sravaneca brhaspatih 

Bhagam nak§atram akramya suryaputrena pidyate 

sukrah pro.phapade purve samaruhya visampate 

Uttare tu parikramya sahitah pratyudik§ate 

syamo grahah prajvalitah sadhumah saha pavakah 

Aindram tejasvi nak§atram jye.phcim akramya tftfiati 

Dhruvah prajvalito ghoram apasavyam pravartate 

Citra-svati antarecaiva dhftitah paruyo grahah 

Vakranuvakram krt\>a ca sravarie pavakaprabhah 

Brahma-rasim samavrtya lohitango vyavasthitah (bhi.p. 3.14-3.19) 

Mars, in retrograde, is in Magha. Jupiter is in S’ravana. Surya-putra (son of Sun) is 
afflicting Purva-phalguni. S’ukra (literally one who is white, Venus) previously getting 
up in star Purvabhadra and having circled in North (or star Uttarabhadra or star 
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Uttara) is looking up, with a company. The dark planet blazing with smoke and fire is 
with Jyeytha. Brightened Dhruva (pole star) is positioning itself anti-clockwise. A 
rough planet is seen between Citra and Svati. The fire coloured planet is in S’ravana, 
after being retrograde. The red-bodied planet is in Brahma-rasi. (p.p.4) 

In the above if Surya-putra is taken as Saturn, as is traditionally done, then the previous 
position of Saturn remains contradicted. About Mars, also it is ambiguous. The position 
of Venus is given as being near Purvabhadra. However, its described motion can be 
interpreted in three different ways. The last two lines of the text are not clear as to what 
planets were meant by the poet. Traditionally this verse is taken to indicate the position of 
Mars. The word lohitahga (red-bodied) may indicate Mars. However, the word 
pavakaprabhah (fire-coloured) may not necessarily refer again to Mars, since the location 
of sravaria, was assigned previously to Jupiter. An extra observation ‘Rohinim 
pidayatyevam ubhauca sasi-bhaskarau ’ is also available in some versions. Some editions 
read ‘BhaganT in the second line above as ‘BhagyanT. Similarly, in the fifth line, 
‘syamo grahah’ is read as ‘sveto grahah’. In all editions, after another six verses a few 
more positions are stated. 

Grahau tamraruna-sikhau prajvalntaviva sthitau 

Saptarsvjam udaratiam samavacchadya vai prabham 

Samvatsara-sthayinauca grahau prajvalitdvubhau 

Visakhayoh samipasthau brhaspati-sanaiscarau 

Krttikasu grahahstivrah nakgatre prathame jvalan 

Vapumfi apaharan bhasa dhumaketuriva sthitah 

Triyu purve.yu sarveyu nak§atre§u visampate 

Budhah sampatate abhikpiam janayan su-mahadbhayam 

Caturdasim pahcadasim bhutapurvahca pxtasim 

Imamtu nabhijanami amavasyam trayodasim 

Candra-surydvubhau grastau eka-mase trayodasim 

Aparvani grahavetau praja-samk§apayi§yatah (bhi.p. 3.23-3.29) 

Two blazing planets have reduced the brightness of Saptarfi (Ursa Major). Jupiter and 
Saturn being stationary for a year are near (the double stars) Visakha. There is a sharp 
planet with the first star of krttika, like a comet. In the three stars preceding this, 
Mercury is seen often. I know instances of amavasya falling on the fourteenth, fifteenth 
and sixteenth day of the fortnight, but not on the thirteenth day like now. Moon and Sun 
both got eclipsed in the same month, oddly at thirteen days (interval). (p.p.5) 

In this position also, there are variant readings. The Gita Press edition gives an extra 
eclipse statement after the fourth line 

Candradityau ubhau grastau ekahna hi trayodasim 
Aparvani graham yatau praja-samkpiyam icchatah 
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Nilakantha explains this as a solar eclipse on the thirteenth day, highlighting the 
occurrence of a fortnight short by two days, which is unusual. Another glaring difference 
in this version is the substitution of budha (Mercury) by grdhra (eagle) in the eighth line. 

A few other passing references to planets are, 

Hatesma karno sarito na sravanti jagama casto kalu§o divakarah 

Grahasca tiryakjvalitarka-varrjo yamasya putro abhyudiyaya rajan (kar.p. 68.47) 

Brhaspati-rohirjim samprapidya babhuva candrarka samana varnah (kar.p. 68.49) 

When Karrja got killed, rivers stopped flowing; Sun set with pollution, the bright sun- 
coloured planet, son of Yama (Death), appeared across the sky. Jupiter afflicting rohirji, 
became, like Moon and Sun. (p.p.6) 

The difficulty in relying on this statement will be clear when we compare this with other 
versions of the text where the event appears in the 95 th Chapter as 

Hate karne sarito na prasasruh jagama castarn savita-divakarah 

Grabsca tiryak jvalanarka varrjah somasyaputro abhyudiyaya tiryak (kar.p. 95.49) 

Brhaspatih samparivarya rohirjim babhuva candrarka sarno visampate (kar.p. 95.51) 

Both the versions graphically describe the evening sky, on the seventeenth day of the 
war. The meaning of the first line quoted above, of both the versions is almost same. 
Further, the second version asserts Mercury could be seen, where as the first version 
refers to the risen planet as Yama’s offspring (?), which is not Mercury. Similarly, the 
second version strongly implies an occultation of star rohirji by Jupiter, whereas the first 
version indicates only nearness of Jupiter to rohirji. Hence, one can at best conclude that 
some bright planet was seen in the sky after sun set and Jupiter was not far away from 
star rohirji. Again in salya parvan in the context of the next day daylight battle itself we 
read, 

Bhrgusunu-dharaputrau sasijena samanvitau 

Cararnarn parjduputrarjam purastdt sarva-bhubhujam (sal.p. 11.17) 

Venus and Mars along with Mercury appeared behind the Pandavas. (p.p.7) 

This verse is not available in all the editions of MB. In particular, the Pune edition does 
not have this statement. In the beginning of bhipna parvan itself the camping positions 
have been described, to understand the phrase ‘behind the Pandavas’ 

Prangmukhah pascirne bhage nyavisanta sasainikah (bhi.p. 1.5) 

Pandavas camped on the western side (of Kurukjetra) facing east. 

Hence, the planetary positions of p.p.7, if taken as reliable, would be broadly applicable 
to the western part of the evening sky. 
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Admittedly, the variant readings of the text bring in an element of uncertainty about the 
correctness of the stated planetary positions. The traditional rendering of svetograhah to 
mean ketu, as by Nilakantha in his commentary adds to the confusion. He goes to the 
extent of interpreting the text at p.p.3 above and the eclipse mention a line before that to 
mean, 

Kartikyah param hi sahgramarambhah, tatra tuldstham arkam rahurupaiti. Tadeva sveto 
grahah ketuh citram atikramati svatyadau vartate. Nityam sama-saptakasthau rahu-ketu 
idanim eka-rasi-gatau maha-ani§ta sucakau iti bhavah. (bhi.p. 3.11-12) 

After kartika (fullmoon) is the start of the war. There, Rahu approaches Sun in tula 
(Libra). That white planet Ketu crosses citra (star) and resides in the beginning of svati. 
Rahu and Ketu, who always stay diametrically opposite at the seventh places, being now 
in the same sign, are indicative of great calamity; is the meaning. 

Ganguly in his translation also adopts the same interpretation. This would mean that the 
ascending and descending nodes of Moon were together during the MB war, which 
statement cannot be taken seriously. The white planet referred in the text should have 
been a visible planet not requiring any convoluted interpretations. Not withstanding some 
such difficulties, there are no reasons to ignore the above citations of eclipses and 
planetary positions as being fictitious. They could be approximate and even erroneous 
due to recording errors, but from the context and style of the text on the whole, they have 
to be accepted as genuine observations. The reigning star or nakqatra citations have been 
explicitly associated with the position of the moon, as already noted. It follows for the 
planetary positions also the same observational approach should have been used with the 
help of the night sky. Even though the textual planetary positions p.p.4; p.p.5; p.p.6 and 
p.p.7 cannot be taken on their face value, the positions p.p.l, p.p.2, p.p.3 should be 
reliable since all editions agree on these. Also all editions agree on the occurrence of a 
solar eclipse in the year of the war, even though the relative timing of this event with 
respect to the war is not clear. About eclipses at other places there is concordance among 
all editions of the epic. Hence it is worthwhile to study the internal consistency of 
eclipses and planetary positions, which automatically means finding one or more dates 
compatible with all or at least a majority of the textual statements. Specifically, three 
solar eclipses, one each from s abha parvan (SE1), bhipna parvan (SE2) and mausala 
parvan (SE3), have to be found satisfying a time sequence. The first or the second or 
both could have succeeded or preceded a lunar eclipse in the same month (denoted 
further as Double Eclipse). While the first two should have been observable at 
Kuruksctra, the third one should have been observed at Dvaraka, in the 36 th year 
reckoned from the month of MB war. The interval between the first and the second is not 
stated in the text. But from other considerations it is known that fourteen years should 
have elapsed between the gambling episode of s abha parvan and the war commencement 
in bhipna parvan. The text is not clear on how long Pandavas stayed at Upaplavya town, 
before the start of the war. But it can be inferred that they did not fight in the same year, 
within a few months, after their thirteen year exile was completed. This we see, in all 
editions, in the statement of Krsna during his speech in the conclave of kings at 
Upaplavya; 
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Katham goharanehyuktam naitat sarma tatha hitam 
Yacya-manopi bhi.pnena sum vatsara-gate atlh vcmi (udy.p. 88.19-20) 

How, during the journey about a year ago after the cattle stealing episode, even when 
Bhipna pleaded for peace . 

In sabha parvan, (chapter 75) before going to the forest both Bhima and Arjuna, say that 
they will come back and fight in the fourteenth year that is, after their exile of thirteen 
years. But the above statement of Kr§na should be taken to indicate that they waited for a 
year more. Still, this does not resolve when SE1 occurred. Hence we are forced to take a 
sliding window of 13-15 years as the possible interval between SE1 and SE2. 
Interestingly, the planetary position mentioned in p.p.l and p.p.2 come in handy in fixing 
SE2. These are unambiguous about Saturn being near star rohirii in the war year. The 
Sanskrit name for Saturn is appropriately sanaiscara, meaning one-who-moves-slowly. 
Thus, the position of Saturn would be the most reliable among the planets. However, two 
conflicting statements appear later. First, suryaputra (son of Sun) which in later times 
meant Saturn, is associated with star Bhaga, that is same as Purva-phalguni (S-Leonis) 
in p.p.4. Next, Saturn unambiguously referred as sanaiscara is once again located with 
visakhe in p.p.5. Now this situation hints at the possibility of these two positions having 
occurred at some other time and/or errors having crept into the text. Verses corresponding 
to p.p.5 and p.p.4 might have come into their present positions due to some recording 
errors. When Yudhisthira, after the rajasuya sacrifice asks for clarification from Vyasa 
regarding the three types of portents previously mentioned to him by Narada, the text 
indeed sounds incomplete. What were the celestial and atmospheric anomalies? Could 
the double eclipse be one of them? There is a conversation between Vyasa and 
Dhrtarastra in sabha parvan, which is too short by the standards of the epic. Is it possible 
some of the verses of bhipna parvan refer to episodes of sabha parvan ? Alternatively, is 
it possible what Vidura mentions and later Dhrtara§tra muses, as an eclipse (SE1) at an 
odd time at the end of sabha parvan could be the one, with Saturn near visakha! Before 
this can be discussed further, it is useful to have a list of double eclipses with Saturn near 
rohirii. For this purpose, modem planetarium softwares come handy. 

PVIS, EZC-Planetarium Software 

Among several planetarium softwares available, it is found that the planet visibility 
software PVIS, is user friendly for eclipse search (Fig.l). For finding planetary positions, 
softwares such as EZC, Hplanet, Skyglobe, can be easily handled. Here the period of 
search has been restricted to the interval 501 BC-3250 BC. In the discussions available in 
the book by Gupta and Ramachandran(1976), it is found that all scholars agree that MB 
should have been before 900 BC. However, since Kr§na is accepted in all traditions to be 
earlier than the historical personality of Gotama Buddha (563-483 BC), here 501 BC is 
selected as the lower limit. The upper limit is chosen to cover the traditional date of start 
of Kaliyuga, namely, 3102 BC. The location for the eclipse search has been taken as 
Kuruk§etra at 76°49’E and 29°59’N. Initially each year in the above time interval is 
searched for occurrence of solar eclipses. This is followed by a search for lunar eclipses 
only in years with solar eclipses. It is found that in the period under consideration 267 
such double eclipses were possible. Among the 267 double eclipses, our interest is 
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initially restricted to those during which Saturn was near rohini. These results are 
presented in Table 1. Since Saturn has a long period of nearly 30 years to complete a 
cycle, it may be safely concluded that in the war year during the eclipse, Saturn should 
have been near rohini. The planetary positions are as seen from the sky chart of EZC 
software. The nearness to the star is liberally interpreted to mean a wide interval of two 
stars on either side of rohirii. This way, solutions even if they are remotely possible, are 
not left out at the first level of sorting. No effort is made to resolve the positions of the 
planets more accurately since the textual statements, which were naked eye observations, 
have to be taken as true but approximate. 

Search for SE3 and SE1 

All solar eclipses preceded or succeeded by a lunar eclipse in the same month and with 
Saturn near rohirii are listed in Table 1. Since all these years are possible candidates for 
the war year, any compatible SE3 should have occurred 35 years later reckoned from the 
kartika month of these years. In Table 1, solar eclipses visible at Dvaraka (22° N, 69° E) 
34-36 years after SE2 are also listed. It is observed that among the 35 solutions for SE2 
only sixteen are compatible with SE3. Thus, further search for SE1 would naturally get 
limited to these sixteen pairs of (SE2, SE3) only. For each of these SE2 years, all 
possible antecedent solar eclipses at intervals of 13,14 andl5 years are found. The 
results of such a search are presented in Table 2. For sake of completeness, lunar eclipses 
if any in the resulting years are also listed. The positions of Saturn and Jupiter on the 
night of SE1 date are listed for later discussions. It is seen that out of the sixteen 
possibilities of (SE2, SE3) only eleven cases have had a solar eclipse SE1 occurring at 
the required interval. Thus, a detailed search and analysis of 2750 years of data produces 
eleven possible sequences of three eclipses, as being compatible with the statements 
appearing in the text of MB. These triplets (SE1, SE2, SE3) in chronological order are 
(520,505,469/70); (724,711,676); (811,798,763); (843,830,795/96); 

(1493/91,1478,1443/44); (2638,2624,2588/89); (2758/57/56,2743,2708); 

(2759/58/57,2744,2709); (3021,3008,2973); (3168,3154,3119); (3200/3198,3185,3151). 
It is recalled that all these sequences are compatible with the position of Saturn being 
near star rohiiji during the war. The only other reliable text available for further analysis 
is that before the war, on a kartika-kr$na-aqtami night, Mars was between jyeytha and 
anuradha (p.p.l). With this in view for all the eight SE2 years, the planetary positions on 
the corresponding kartika-kr§na-a§tami night as per EZC software are listed in Table 3. 
For finding the Julian date corresponding to an Indian date up to 3102 BC, the Pancanga 
software of Yano (http://kyoto-u.ac.jp/pub/doc/sanskrit/pancanga/) has been used. Now, 
it is observed from this table that there is only one SE2 year, namely 1478 BC, satisfying 
the stated position of Mars. The sky chart for 20.9.1478 BC is shown in Fig.2a and 
Fig.2b for two different times. Mars, on this date was not in retrograde motion; but 
Saturn was. Mars had completed its retrograde motion four months earlier, in the same 
year. To this extent, the observation of Mars may be inaccurate or taking Mars to be 
vakra could be a poetic fancy. It is clear from the figures that the un-named planet said 
to be afflicting star citra in p.p.l should have been Mercury. This also matches with the 
further reliable statement of Vyasa (p.p.3) on the following kartika-purnima night 
(12.10.1478 BC) that a white planet had crossed star citra. These positions can be seen 
in the early morning and evening sky charts for this date shown in Fig.3a and Fig.3b. 
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Hypothesis 

The above results point out that the text is internally consistent with respect to eclipses 
and the first planetary position of Saturn and Mars. However, the problem of the other 
statements from p.p.4 onwards remains to be sorted out. For this purpose, we proceed as 
follows. In Table 2, for the solar eclipse date in 1493 BC, the position of Saturn is seen 
to be near visakha. It is only natural that if in the year of the war Saturn was near rohirii, 
some fifteen years earlier Saturn should have been near visakha. This agrees with the 
text at p.p.5, except that its relative position in the epic appears misplaced. Thus, it is 
hypothesized that whereas the text stating the planetary positions p.p.l; p.p.2 and p.p.3, 
refer to the war year, the later textual statements refer to events of sabha parvan. This 
hypothesis stands largely verified since the period 1493-1478 BC is compatible with the 
planetary positions mentioned in p.p.4 and p.p.5 as seen from Table 4, where the 
planetary positions are listed for some years arising as possible solutions during this 
period. 

Analysis 

The results of Table 3 and Table 4 are self-explanatory. Eleven sequences of triplets have 
been identified as being compatible with the eclipses of the MB text. The least 
controversial p.p.l, mentions Mars as being between jye§tha and anuradha. This 
observation fits in with only one of the eleven solutions namely, 20.9.1478BC. The sky 
chart for this date is also shown in Fig.2a, and Fig.2b. This confirms that the celestial 
observations of MB could have been possible only in the period 1493BC-1443BC. It 
may be emphasized here that the two lengthy, but ambiguous, positions p.p.4 and p.p.5 
have not been used to identity the above epoch as the historic period of the observations. 
In the identified year 1478 BC of the war not only a compatible double eclipse (SE2) was 
possible (Fig.l) but also the planetary positions p.p.l (Fig.2a, 2b) and p.p2; p.p3 were 
satisfied (Fig.3a, 3b). The controversial positions p.p.4 and p.p.5 also get reasonably well 
confirmed, if they are taken to belong to a previous year of great importance in the epic. 
Table 4 again indicates 19.3.1493 BC (SE1) as the most likely date of observation for 
p.p.5. Both Saturn and Jupiter were near visakha as mentioned (Fig. 4b). There was no 
planet in the krttika cluster. This may be in order, since the text only mentions a comet 
like planet in krrttika. From the same figure, it is seen that Mars was near star magha as 
mentioned in p.p.4. It can be verified that Mars was in retrograde a month earlier and the 
loop had not yet been completed by the above date (Fig. 4c). The sky chart for the same 
date at 5.30 hours (local time) just before sunrise is shown in Fig 4a, where the positions 
of Venus and Jupiter can be seen. Now, it is easy to conjecture that the positions of 
Jupiter given in p.p.4 and p.p.5 are perhaps same. In the former, it is mentioned as being 
near sravana, while in the latter it is said to be near visakha. The position of Venus in 
purvabhadra or purva-protjthapada was also valid for this date as given in p.p.4. 
Further, it can be seen from Fig 4c that the movement of Venus mentioned, as having 
risen previously in pro§thapada and after circling northwards to be seen with another 
planet was true. This figure shows the motion of Venus for a period of three months prior 
to 19.3.1493 BC. The anonymous planet with which Venus was seen should have been 
Mercury before sunrise. If the star that was traversed by Venus is taken as uttara, then 
also the text fits in with the actual positions since, Table 4 supports this for the next solar 


13 



eclipse date. The sky chart for the night of 12.10.1478 BC at 17.55 hours local time is 
shown in Fig.3b. Venus was seen for some time in the western sky with Mars, after 
sunset. This chart indicates that the fiery dark planet ( syamo grahah ) in jye^tha was 
perhaps Mars on the eve of the war. From Fig.3a, it is seen that the rough planet between 
citra and svati could have been Uranus. Thus, p.p.4 may contain some statements 
corresponding to the war year and some corresponding to a previous episode. Back 
calculation of eclipses and planetary positions uphold the hypothesis that some of the 
verses in bhi§ma parvan of the text should belong, in all likely hood, to the conversation 
between Vyasa and Dhrtarastra towards the end of sabha parvan or beginning of aratjya 
parvan. The remaining planetary positions for the 13th and the 18th day of the war are 
not reliable as indicated by wide differences in the various editions. 

Discussion 

There are many clues in the text of MB for fixing dates within a year. For example, one 
can easily guess that the war should have started immediately after a kartika-purnima. 
Similarly we find that Bhisma died on or very near the day of winter solstice. But such 
informations are not sufficient to fix the epoch or macro-date of the epic. The longest 
historic time interval the epic mentions is the thirty-six year time period between the war 
and the end of the clan of Vrsnis including Krsna. Internal evidence in the text indicates 
the war was used as an origin to mention another time period namely the length of stay of 
Dhrtarastra with Pandavas as fifteen years. Thus to estimate the year of the war with 
reference to a longer or present day time frame, one needs reliable observations of 
dateable events. Fortunately, the epic contains several observations of eclipses and planet 
positions. Some of these may be approximate and even difficult to interpret today. The 
present effort has been to interpret the celestial observations of the text with the help of 
modern computer softwares. The primary question asked is whether or not the various 
statements of the epic are internally compatible. From the extensive search of solar and 
lunar eclipses and planetary positions carried out, it is found that the textual statements 
are consistent among themselves provided, they were observed during the period 1493- 
1443BC. In fact one can quite accurately estimate that the war should have taken place 
in the year 1478BC. This result may have an error band of one year, since the intervals 
between the three constraining eclipses are uncertain to the extent of one year. Also, 
while we have followed the solar year for our calculations, it is not known which system 
has been followed by the text. It is important to point out another aspect of the present 
approach. The work reported and the results obtained are based on the premise that the 
double eclipse mentioned in the text occurred in the war year. A close look at the text in 
p.p.5 of bhipna parvan (3.29) gives a feeling that this could as well be associated with 
the position of Saturn and Jupiter being near visakha, which has been identified 
previously with an earlier eclipse (SE1). This raises the question whether other results 
would be possible if one starts with SE1 as a double eclipse with Saturn and Jupiter being 
near visakha in that year. The reverse search to identify SE2 and SE3 starting from all 
possible SE1 years has also been carried out. In Table 5, all possible double eclipses 
observable at Kuruksctra in the search period, when Saturn and Jupiter were near visakha 
are listed. From this table another list of possible solar eclipses 13-15 years later with 
Saturn being near rohirii are prepared and shown in Table 6. In this table, the 
possibilities of an eclipse (SE3) after 35 years from SE2 are also indicated. It is seen 
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that there are three triplets (1198,1185/83,1150), (1493,1479/78,1444/43), 

(1932,1919,1884) which satisfy the relative time sequence of the eclipses and the 
important Saturn positions. It is interesting to see that the second among this new 
sequence is nearly same as the one previously discovered as the MB eclipse triplet. For 
the four possible SE2 years of this sequence, the position of Mars as per p.p.l on the 
kartika-kr$na-a$tami night is presented in the last four rows of Table 3. Even with this 
alternate interpretation and extensive reverse search, year 1478 BC remains as the unique 
and most likely year of the war. 

It has not been possible to interpret surya-putra said to be near purva-phalguni. This may 
not be a serious limitation because reference to Saturn as sanaiscara is more reliable than 
the mythological name surya-putra. The last verse of (p.p.4) referring to Mars (?) also 
has not been fully interpreted here. In the present analysis, the positioning of the planets 
with the stars has been done by inspection of the star chart as shown by the software 
EZC. Certain level of subjectivity is unavoidable in such an exercise. Fixing the position 
of planets more accurately is possible, but is not warranted in view of the approximate 
nature of the textual observations. There are again limitations with any eclipse search 
exercise. For this we have relied on the software PVIS. If another software is used one 
may get slightly different results. However, it is felt that any objective exercise will lead 
to a period not far different from what has been obtained here. The result of Sharma 
(1986), who obtained 1493 BC as the possible war year, amply demonstrates this point. 

Summary and Conclusion 

The internal consistency of the eclipses and planetary positions mentioned in 
Mahabharata has been studied in this paper from a novel perspective. After a brief 
review of interesting astronomical information given in the text, including a theory of 
eclipses, the data base available for back calculations of eclipses and planetary positions 
is listed with variant readings. A simple working translation of the archaic statements, 
part of which is in conflict with the traditional interpretation, is also provided. There is a 
clear reference in the text to a double eclipse, that is a lunar and a solar eclipse in either 
order, with in the period of one month. However, it is not clear from the position of the 
text whether this was with Saturn near rohitji or the Saturn-Jupiter combine near visakha. 
To resolve this issue all solar eclipses and double eclipses during 501 BC-3250 BC have 
been detennined for Kuruksctra and classified into two groups. The constraint that in the 
36 th year after the war, a solar eclipse was observed at Dvaraka is also used. This 
exercise leads to several possible dates for the MB war. At this stage invoking the non- 
controversial statement in udyoga parvan that Mars was between stars jyeythd and 
anuradha it is found that 1478(+1) BC is the unique solution to the year of the war of the 
epic. It is demonstrated, using only the most reliable verses of the text that, some of the 
statements appearing in bhipna parvan should refer to or belong to sabha parvan and 
hence almost all the celestial observations of MB are internally compatible. Wrong 
sequencing of texts in ancient manuscripts, based on which the present day printed 
versions are made available, is not unusual. In a text as large as MB it is no wonder the 
chronological ordering of the events and observations might have got mixed up due to 
transmission errors. Still it is remarkable, everything falls into place as in a puzzle and an 
almost unique epoch emerges for the celestial observations. 
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Table 1. Double eclipses observable at Kuruksetra during 501-3250 BC 

Rohini Series 


No. 

Year 

BC 

Lunar 

eclipse 

Solar eclipse 

Saturn 

S.E at Dwaraka after 35 
years 

1 

505 

31 Jan 

16 Feb 

Bharani 

1.9.469; 20.3.470 

2 

624 

23 Jun 

8 July 

Bharani 

N.P 

3 

679 

1 June 

17 June 

Mrgasira 

N.P 

4 

711 

27 Feb 

14 March 

Bha-Krttika 

15.4.676 

5 

768 

21 Sept 

7 Sept 

Rohi-Mrga 

N.P 

6 

798 

23 Nov 

7 Nov 

Rohini 

15.6.763 

7 

830 

14 Jan 829 

30 Dec 

Asvini 

6.9.795; 24.3.796 

8 

974 

19 Oct 

4 Oct 

Rohini 

N.P 

9 

1122 

5 Oct 

21 Sept 

Rohini 

N.P 

10 

1154 

3 July 

18 June 

Asvini 

N.P 

11 

1181 

1 June 

16 June 

Rohini 

N.P 

12 

1183 

27 Jan 

12 Jan 

Asvini 

N.P 

13 

1328 

1 Nov 

17 Oct 

Roh-Mrga 

N.P 

14 

1478 

16 May 

1 June 

Bhar-Krtt 

7.1.1443, 18.1.1444 

15 

1710 

26 Oct 

10 Nov 

Ardra 

N.P 

16 

1711 

11 June 

27 May 

Rohini 

N.P 

17 

1713 

8 Jan 

22 Jan 

Asvini 

8.8.1677; 23.2.1678 

18 

1832 

29 May 

13 June 

Asvi-Bhar 

N.P 

19 

1861 

24Dec’62 

9 Jan 

Rev-Asvi 

10.2.1826 

20 

1917 

7 July 

23 June 

Mrgasira 

N.P 

21 

2213 

5 Nov 

20 Nov 

Krttika 

N.P 

22 

2215 

6 Jan 

22 Jan 

Rev-Asvi 

23.2.2180 

23 

2567 

19 Nov 

4 Dec 

Krttika 

N.P 

24 

2594 

18 Nov 

3 Nov 

Mrgasira 

N.P 

25 

2682 

8 Feb 

24 Feb 

Mrgasira 

28.3.2647 

26 

2624 

30Dec 

13 Jan 

Krttika 

4.2.2588; 11.8.2589 

27 

2743 

15 Nov 

31 Oct 

Krttika 

8.7.2708 

28 

2744 

1 June 

16 June 

Krttika 

24.1.2709 

29 

2774 

1 August 

18 July 

Bhar-Krtt 

N.P 


16 




30 

2889 

10 Sept 

26 Sept 

Mrga-Ardra 

N.P 

31 

2950 

28 June 

13 July 

Krttika 

19.2.2915; 15.8.2915; 
4.8.2914. 

32 

3006 

22 Jan 

7 Jan 

Rohini 

N.P 

33 

3008 

8 August 

23 August 

Rohini 

24.9.2973 

34 

3154 

8 Jan 

25 Dec’55 

Rohini 

26.1.3119 

35 

3185 

20 Feb 

6 March 

Krttika 

12.10.3151 


Table 2. Compatible eclipse years from Table 1. 





(N.P = N 

rot Possible) 


No. 

Year BC 

Lunar 

eclipse 

Solar 

eclipse 

Saturn 

Jupiter 


505 

31.1 

16.2 

Bharani 

Purvabhadra 

1 

518 

— 

N.P 

— 

— 

519 

— 

N.P 

— 

— 


520 

8.11 

23.11 

Anuradha 

Uttarasadha 


711 

27.2 

14.3 

Bhar-Krttika 

Anuradha 


724 

N.P 

6.5 

Mula 

Svati 

z 

725 

— 

N.P 

— 

— 


726 

— 

N.P 

— 

— 


798 

23.11 

7.11 

Rohini 

Magha 


811 

N.P 

30.12 

Purvasadha 

Punarvasu 

•J 

812 

— 

N.P 

— 

— 


813 

— 

N.P 

— 

— 


830 

14.1.829 

30.12 

Asvini 

Jyestha 

A 

843 

N.P 

2.5,26.9 

Anuradha 

Citra 


844 

— 

N.P 

— 

— 


845 

— 

N.P 

— 

— 


1478 

16.5; 10.11 

1.6 

Rohini 

Revati 

c 

1491 

11.2 

23.7 

Anu-Visakha 

Dhanistha 

J 

1492 

— 

N.P 

— 

— 


1493 

4.3 

19.3 

Visakha 

Mula 


1713 

8.1 

22.1 

Rohini 

Krttika 

c 

1726 

— 

N.P 

— 

— 

0 

1727 

— 

N.P 

— 

— 


1728 

— 

N.P 

— 

— 


1861 

24.12762 

9.1 

Revati-Asvini 

Jyestha 

7 

1874 

— 

N.P 

— 


/ 

1875 

— 

N.P 

— 



1876 

— 

N.P 

— 



17 








2215 

6.1 

22.1 

Asvini 

Sravana 

8 

2228 

— 

N.P 

— 

— 

2229 

— 

N.P 

— 

— 


2230 

— 

N.P 

— 

— 


2624 

30.12725 

13.1 

Krttika 

Pusya 

Q 

2637 

— 

N.P 

— 


y 

2638 

N.P 

19.3 

Mula 

Rohi-Mrga 


2639 

— 

N.P 

— 

— 


2682 

8.2 

24.2 

Rohini 

Citra 

10 

2695 

— 

N.P 

— 

— 

2696 

— 

N.P 

— 

— 


2697 

— 

N.P 

— 

— 


2743 

15.11 

31.10 

Rohini 

Magha 

11 

2756 

N.P 

28.7 

Jyestha 

Punarvasu 

2757 

22.8 

8.8 

Jyestha 

Ardra 


2758 

10.3 

25.3 

Anuradha 

Asvini 


2744 

1.6 

16.6 

Rohini 

Pusya 

12 

2757 

22.8 

8.8 

Jyestha 

Ardra 

2758 

10.3 

25.3 

Anuradha 

Asvini 


2759 

— 

5.4 

Visakha 

U.bhadra 


2950 

28.6 

13.7 

Rohini 

Dhanistha 

13 

2963 

— 

N.P 

— 

— 

2964 

— 

N.P 

— 

— 


2965 

— 

N.P 

— 

— 


3008 

8.8 

23.8 

Rohini 

Revati 

14 

3021 

3022 

29.10 

15.10 

Mula 

Dhanistha 


3023 

— 

— 

— 

— 


3154 

8.1 

25.12’55 

Rohini 


15 

3167 

— 

N.P 

— 

— 

3168 

— 

28.3 

Mula 

Hasta 


3169 

— 

— 

— 

— 


3185 

20.2 

6.3 

Krttika 


16 

3198 

13.5 

28.9 

Mula 

P.bhadra 

3199 

— 

— 

— 

— 


3200 

— 

18.6 

Anuradha 

S’ravana 





Table3. Planetary positions as per EZC on 
kartika-kr§na-a§tami of possible SE2 years 


Date-BC 

Saturn 

Jupiter 

Venus 

Mars 

1.10.505 

Krttika 

Revati 

Svati 

Bharani 

29.9.711 

Krttika 

Anuradha 

Visakha 

Citra 

1.10.798 

Rohini 

Magha 

Hasta 

Magha 

26.9.830 

Krttika 

Anuradha 

Uttara 

Magha 

20.9.1478 

Bhar-Krtt 

Purvabhadra 

Jyestha 

Jy e stha-Anuradha 

31.8.2624 

Mrgasira 

Purva 

Jyestha 

Uttara 

27.8.2743 

Krttika 

Magha 

Citra-Svati 

Ardra 

6.9.2744 

Krttika 

Pusya 

Jyestha 

Citra-Svati 

17.8.3008 

Rohini 

Revati 

Visakha 

Pu§ya 

8.9.3154 

Mrgasira 

Jyestha 

Citra 

Visa-Svati* 

25.9.3185 

Rohini 

Krttika 

Svati 

Mrgasira 

28.9.1183 

Bhar-Krttika 

Srav-Dhani 

Svati 

Citra 

20.9.1185 

Revati 

Jyestha 

Uttara 

Hasta 

30.9.1479 

Asvini 

Dhanistha 

Citra-Svati 

Pusya 

6.9.1919 

Bhar-Krttika 

Sravana 

Mula 

Punarvasu-Pusya 

(*Not visible c 

lue to nearness to Sun) 


Table 4.Planetary Positions for sequence 1493-1478 B.C. 


Date -BC 

Saturn 

Jupiter 

Venus 

Mars 

Remarks 

19.3.1493 

Visakha 

Mula 

P.bhadra 

Magha 

Solar Eclipse 

23.7.1491 

Anu-Vis 

Dhanista 

Uttara 

Visakha 

Solar Eclipse 

11.6.1479 

Asvini 

Shatabhishak 

Punarvasu 

Krttika- 

Rohini 

Solar Eclipse 

1.6.1478 

Bharani- 

Krttika 

Revati 

Punarvasu 

U.phalguni 

Solar Eclipse 

20.9.1478 

Bhar-Krtt 

P.bhadra 

Jyestha 

Jyestha- 

Anuradha 

Kartika Krsnastami 

12.10.1478 

Bhar-Krtt 

U.bhadra 

P.asadha 

Jyestha- 

Mula 

Kartika Pumima 
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Table 5. Double eclipses observable at Kuruk§etra during 501-3250 BC 

Visakha Series 


No. 

Year BC 

Lunar eclipse 

Solar eclipse 

Saturn 

Jupiter 

1 

664 

13 Aug 

28 Aug 

Mula 

Visakha 

2 

758 

1 Sept 

17 Sept 

Svati 

Jyestha 

3 

782 

30 June 

15 June 

Mula 

Anuradha 

4 

876 

18 July 

4 July 

Citra 

Mula 

5 

1198 

4 Nov 

21 Oct 

Anuradha 

Anuradha 

6 

1375 

18 May 

3 May 

Visakha 

Anuradha 

7 

1436 

28 August 

13 August 

Citra-Svati 

Citra-Svati 

8 

1493 

4 March 

19 March 

Visakha 

Mula 

9 

1849 

1 Nov 

17 Nov 

Sva-Vis 

Jye-Mula 

10 

1932 

26 April 

11 April 

Jyestha 

Jyestha 

11 

2051 

16 Sept 

2 Sept 

Anuradha 

Jyestha 

12 

2053 

13 April 

29 April 

Visakha 

Hasta-Citra 

13 

2171 

28 Feb 

14 Feb 

Visakha 

Sva-Vis 

14 

2289 

5 Dec 

20 Dec 

Visakha 

Jyestha 

15 

2406 

11 Oct 

26 Sept 

Visakha 

Mula 

16 

2407 

27 April 

13 May 

Svati 

Anuradha 

17 

2433 

9 Sept 

24 Sept 

Jyestha 

Citr-Svati 

18 

2492 

5 June 

22 May 

Jyestha 

Hasta 

19 

2527 

29 Sept 

14 Oct 

Svati 

Visakha 

20 

2703 

24 Sept 

10 Sept 

Citr-Svati 

Jyestha 

21 

2704 

11 April 

26 April 

Hasta 

Visakha 

22 

2762 

22 May 

6 June 

Svati 

Mula 
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Table 6. Compatible eclipse years from Table 5. 


(N.P = Not Possible) 


No. 

Year 

BC 

Lunar 

eclipse 

Solar 

eclipse 

Saturn 

Jupiter 

S.E3 at 
Dwaraka 35 
years after war 


664 

13.8 

28.8 

Mula 

Visakha 

— 

1 

651 


7.6 

Rohini 

Jyestha 

N.P 

650 

— 

N.P 

— 

— 

— 


649 

— 

N.P 

— 

— 

— 


782 

30.6 

15.6 

Mula 

Anuradha 

— 


769 

— 

N.P 

— 

— 

— 

z 

768 

21.9 

7.9 

Rohi-Mrga 

U’asadha 

N.P 


767 

— 

N.P 

— 

— 

— 


1198 

4.11 

21.10 

Anuradha 

Anuradha 

— 


1185 

18.2 

28.8 

Revati 

Jyestha 

7.4.1150 


1184 

— 

N.P 

— 

— 

— 


1183 

27.1 

12.1 

Rohini 

Sravana 

N.P 


1493 

4.3 

19.3 

Visakha 

Mula 

— 

A 

1480 

— 

N.P 

— 

— 

— 

4 

1479 

N.P 

11.6 

Asvini 

Sravana 

18.1.1444 


1478 

16.5; 10.11 

1.6 

Krttika 

Revati 

7.1.1443 


1729 

31.5 

16.5 

Sva-Vis 

Sravana 

— 

c 

1716 

— 

N.P 

— 

— 

— 

J 

1715 

— 

N.P 

— 

— 

— 


1714 

N.P 

29.7 

Rohini 

Krttika 

N.P 


1932 

26.4 

11.4 

Jyestha 

Jyestha 

— 

£ 

1919 

29.7 

18.2 

Bharani 

Sravana 

15.9.1884 

O 

1918 

— 

N.P 

— 

— 

— 


1917 

7.7 

23.6 

Rohini 

Sravana 

N.P 


2289 

5.12 

20.12 

Visakha 

Jyestha 

— 

7 

2276 

— 

N.P 

— 

— 

— 

/ 

2275 

— 

N.P 

— 

— 

— 


2274 

27.2 

15.3 

Bharani 

Dhanistha 

N.P 


2433 

9.9 

24.9 

Jyestha 

Cit-Svati 

— 

8 

2420 

N.P 

4.7 

Krttika 

Cit-Svati 

N.P 

2419 

2.12 

23.6 

Rohini 

Anuradha 

N.P 


2418 

— 

N.P 

— 

— 

— 


2492 

5.6 

22.5 

Jyestha 

Hasta 

— 

Q 

2479 

— 

N.P 

— 

— 

— 

y 

2478 

4.3 

14.8 

Rohini 

Jyestha 

N.P 


2477 

— 

N.P 

— 

— 

— 
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Table 7. Naksatras of Mahabharata and their identifying stars 


No. 

Naksatras 

Identifying Stars 

Star Names 

Diety Names 

1 

Krttika 

r| Tauri 

Alcyone 

Agni 

2 

Rohini 

a- s Tauri 

Aldebaran 

Brahma 

3 

Mrgasira 

X, cj) Orionis 

Meissa 

Candra 

4 

Ardra 

a Orionis 

Betelgeuse 

Rudra 

5 

Punarvasu 

(3, a Geminorum 

Pollux 

Aditi 

6 

Pusya 

9, 8 , y Cancri 

Asellus 

Brhaspati 

7 

Aslesa 

s, 8, a, p, p Hydrae 

Minhar 

Sarpa 

8 

Magha 

a- s Leonis 

Regulus 

Pitr 

9 

Purva-Phalguni 

8 Leonis 

Zozma 

Bhaga 

10 

Uttara-Phalguni 

9 Leonis 

Chort 

Aryama 

11 

Uttara 

(3 Leonis 

Denebola 


12 

Hasta 

8, y, s, a, (3 Corvi 

Algorab 

Savitri 

13 

Citra 

a Virginis 

Spica 

Tvastr 

14 

Svati 

a Bootis 

Arcturus 

Vayu 

15 

Visakha 

a Librae 

Zubenelgelubi 

Indra-agni 

16 

Anuradha 

8 , 3, IT Scorpii 

Dschubba 

Mitra 

17 

Jyestha 

a, a, t Scorpii 

Antares 

Indra 

18 

Mula 

X- s Scorpii 

Shaula 

Nirrti 

19 

Purvasadha 

8, s Sagittarii 

Kaus Australis 

Apaha 

20 

Uttarasadha 

a, C, Sagittarii 

Nunki 

Visva 

21 

Abhijit 

a, s, C, Lyrae 

Vega 

Daksa 

22 

Sravana 

a, 3, Y Aquilae 

Altair 

Visnu 

23 

Dhanistha 

3, a, y, cr Delphini 

Formelhaut 

Vasu 

24 

Satabhisak 

X Aquarii, etc. 

Situla 

Varuna 

25 

Purva-Bhadrapada 

a, 3 Pegasi 

Markab 

Ajaikapat 

26 

Uttara-Bhadrapada 

y Pegasi, a 
Andromedae 

Alpheratz 

Ahirbudhnya 

27 

Revati 

C, Piscium, etc. 

Rischa 

Pusan 

28 

Asvini 

a-y Arietis 

Hamal 

Asvinau 

29 

Bharani 

35-41 Arietis 

41 Arietis 

Yama 
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lunar eclipse 



eel. fraction 27% 


2d 


16. May 1478 BC 
22:10:00 UT 



az +55° 15' dial 802" 

alt +22° 54' dist 397865 km 


A.A.A.I..I.A.A.I..I..I.A.A.I..I..I.A.A.I..I.A.A.A.I..I.A.A.A.I..I.A.A.I..I. 


Figi J.D5idiiblEfli}i^smii478BC 
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Sky Chart for 19.3.1493 BC 9.30 PM (LT) 
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Fig. 4c Retrograde motion of Venus and Mars during 19.12.1494 BC-19.3.1 


Notes and References 

'Thirteen Sanskrit dramas of Bhasa were unearthed and published by Pandit Ganapati 
Sastri of Trivandrum in 1913. Even though the date of Bhasa is not beyond dispute, based on his style, 
scholars have placed him around 2nd cent. BC. See “Survey of Sanskrit Literature” by C.Kunhan Raja; 
Bharatiya Vidya Bhavan, Bombay 1962. 

2 The Mahabharata text brought out by Bhandarkar Oriental Research Institute, is considered a well 
researched critical edition of the epic. The Machine-readable text of this version was produced by Prof. 
Muneo Tokunaga, of Kyoto University, Japan with help from several of his Japanese colleagues. The 
initial version was completed on November 14, 1991. The first revised version (VI) appeared on 
September 16, 1994. Further upgraded version (11) has been available since October 1, 1996. 

3 Pandit Hayagriva Sastri brought out not only Mahabharata but also several other Puranas, sometime during 
the first half of 19 th century. The year of publication of the MB text is not known. However for the 
Bhagavata Purana, the publication year is mentioned as indu-muni-sindhu-sasidhara salivahana saka. This 
corresponds to 1849 A.D. MB should have been brought out earlier. He mentions in his introduction that he 
has consulted several manuscripts of the epic, to prepare the print version. He has included at many places 
the Sanskrit commentary of Nilakantha. He has identified several portions of the text as interpolated, since 
they were not available in all manuscripts collected by him from Varanasi and other places. 

4 Kisari Mohan Ganguly, was the real translator of Mahabharata into English. This monumental work has 
been incorrectly attributed to P.C.Roy, who was only a Publisher, in an earlier Calcutta edition. The 
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edition of the translation brought out by M/s Munshiram Manoharlal Publishers Pvt. Ltd. of New Delhi, 
in 1993 corrects this mistake. 


5 Bharata Darsana in Kannada, as the name itself indicates is not a literal translation, although it preserves 
the original faithfully. The work brought out in 36 volumes is exhaustive and contains critical discussion 
on the differences among the available versions of the text. Internal inconsistencies in the text are also 
pointed out in several places. The work closely follows the Gita Press Edition containing the commentary 
of Nilakantha. 
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